Real time crying simulation using fluid particles interaction technique by Mohammed Saadi, Saadi
  
REAL TIME CRYING SIMULATION USING FLUID PARTICLES 
INTERACTION TECHNIQUE 
 
 
SAADI MOHAMMED SAADI 
 
 
 
 
 
 
 
 
 
UNIVERSITI TEKNOLOGI MALAYSIA 
  
REAL TIME CRYING SIMULATION USING FLUID PARTICLES 
INTERACTION TECHNIQUE 
SAADI MOHAMMED SAADI 
A dissertation submitted in partial fulfillment of the  
requirements for the award of the degree of 
Master of Science (Computer Science) 
Faculty of Computing 
Universiti Teknologi Malaysia 
MAY 2013 
iii 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This dissertation is dedicated to my family for their endless support and 
encouragement. 
 
 
 
iv 
 
ACKNOWLEDGEMENT 
“In the Name of Allah, Most Gracious, Most Merciful” 
First and foremost, Alhamdulillah, it is with the assistance and grace of Allah 
Almighty that I was able to finish this dissertation. 
I would like to express my sincere appreciation to my supervisor Dr.Ahmad 
Hoirul Basori for his great advice and generous help during the period of my study and 
also, who had the patience and wisdom to guide me in order to overcome all the 
academic obstacles that I faced during my study. My overwhelming gratitude to my 
evaluators, I am also grateful for their helpful suggestions. 
A special thanks to my parents and my siblings for their unlimited moral 
support, to everyone in my extended family, and for their lessons on how to be 
patient and strong. I thank them very much for always being there for me and I ask 
Allah the almighty to grant them Paradise. 
 Last but not least, I would like sincerely to thank all the lectures, staff, 
friends and my fellow postgraduate students for their emotional support and 
cognitive, thanks for all the care and concern. I wish you more and brighter success 
in this world and the Hereafter. 
v 
 
 ABSTRACT  
 The enhancement of emotional expression of virtual human in extreme 
situation such as, crying or sweating required physics effect that involved fluid 
behavior. The aim of this research is to utilize Facial Action Coding System (FACS) 
and Smooth Particle Hydrodynamic (SPH) methods to effectively provide an 
efficient display in computer facial animation. This research presents two techniques 
for generating extreme expression in 3D facial animation, the facial action coding 
system is employed to describe and create facial expressions. It breaks down facial 
actions into minor units known as Action Units (AU’s). Emotion facial expressions 
generated are based on independent action unit’s combination. The SPH method 
technique is used to generate crying teardrops according to rules of physics. Each 
particle in tears drop is simulated and controlled by SPH rule. The created 
expressions include sadness and happiness by FACS then add the tears that followed 
the SPH method rules to provide an avatar tears displaying affectively as an extreme 
expression. The enforcement of the proposed system is able to fuse both FACS & 
SPH used in facial animation and fluid simulation, to create a system able to express, 
and implement the extreme expressions in facial animation. The results obtained in 
this research, were generated tears consist of 100 particles and achieved an average 
55.5 Frame per Second (FPS) and were considered it as the final result, the values 
that used in this research is 0.0108 N./m2 for pressure, 1 kg/(m·s) for viscosity, 1 
m/s
2
 for Gravity as a physics parameters that affect the tears, the position of the tears 
source is set at the middle and outer end of each eye.  Modeling the muscles 
movement for extreme expressions such as, crying or the rest of expressions. In 
future work, this research seeks to reveal what kinds of muscle actions are important 
in crying and laughter in order to work on providing more detailed features in facial 
animations, while maintaining real-time execution. 
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ABSTRAK 
 Penyerlahan ekspresi emosi manusia maya didalam keadaan ekstrem seperti 
menangis dan berpeluh memerlukan kesan khas fizik yang turut melibatkan sifat 
cecair. Tujuan kajian ini adalah bagi menggunakan Sistem Pengekodan Aksi Muka 
(FACS) dan kaedah Kelancaran Partikel Hidrodinamik (SPH) dalam menyediakan 
kesan yang efektif dan cekap terutama pada paparan animasi muka di computer.  
Kajian ini membentangkan dua teknik dalam menghasilkan ekspresi ekstrem dalam 
3D animasi muka, sistem pengkodan aksi muka yang dilakukan untuk menerangkan 
dan menghasilkan ekspresi muka. Ini mengecilkan aksi mimic muka kepada unit 
kecil yang dikenali sebagai Unit Aksi (AU’s). Emosi pada mimik muka yang 
dihasilkan adalah berdasarkan kepda kombinasi uni-unit aksi yang bebas. Teknik 
kaedah SPH digunakan untuk menghasilkan titisan air mata yag menangis 
berdasarkan hukum fizik. Setiap partikel di dalam titisan air mata ini disimulasikan 
dan dikawal oleh peraturan SPH.  Mimik muka yang dihasilkan oleh FACS 
termasuklah dalam keadaan sedih atau gembira yang kemudiannya telah ditambah 
dengan titisan air mengikut peraturan kaedah SPH bagi memaparkan air mata pada 
avatar lebih efektif. Penguatkuasaan dalam sistem yang dicadangkan dapat 
menggabungkan kedua-dua FACS dan SPH dalam animasi muka dan simulasi 
bendalir untuk menghasilkan sistem yang dapat mengekspresi dan 
mengimplimentasikan mimik muka animasi yang ekstrem. Hasil daripada kajian ini 
ialah titisan air yang dihasilkan terdiri daripada 100 partikel dan mencapai purata 
55.5 bingkai per saat (FPS) yan kemudiannya dianggap sebagai keputusan akhir. 
Nilai yang digunakan didalan kajian ini ialah 0.0108 N./m
2
 untuk tekanan, 1 kg/(m.s) 
untuk kelikatan, 1 m/s
2
 untuk graviti sebagai parameter fizik yang mempengaruhi 
titisan-titisan air mata, posisi punca kedudukan titisan ditetapkan ditengah dan di luar 
hujung setiap mata.  
